A B S T R A C T
The violation of Weber's law in grasping has been presented as evidence for the claim that grasping is guided by visual information which is distinct from the information used in perceptual tasks. Previously, we contested this claim and argued that biomechanical constraints of the hand might explain why Weber's law cannot be reliably uncovered in grasping movements. In a recent article Manzone and colleagues (2017) show that pantomime grasping follows Weber's law even with objects whose width is close to the hand's biomechanical limit. In this commentary we explain why the biomechanical account does not necessarily predict the violation of Weber's law in a pantomime grasping task and why it seems problematic to use adherence or violation of Weber's law as a criterion to assign tasks to different anatomical pathways.
Psychology is not rich in scientific laws but Weber's law is one of them. Put simply, Weber's law states that the precision of our perceptual judgement decreases (or put differently the variability of that judgement increases) when the magnitude of the sensory attribute in question grows larger. As befits a law of nature, this principle was found to hold across a wide range of attributes, measurement procedures and sensory modalities (for reviews see: Billock & Tsou, 2011; Gescheider, 1997) . Consequently this principle has been hailed as the starting point of modern scientific psychology (Boring, 1950; Krech & Crutchfield, 1958) .
Almost 150 years after Gustav Fechner published his psychophysical principles including the Weber-Fechner law (Fechner, 1966 (Fechner, /1860 , Ganel and colleagues (Ganel, Chajut, & Algom, 2008 ) demonstrated a surprising violation of this law. They found that even though it is well established that grip size is linearly related to object size (for a review see: Smeets & Brenner, 1999) ; grip size variability does not increase with the size of objects to be grasped. Ganel, Chajut, and Algom (2008) argued that this finding reflects a fundamental difference in how visual information is processed for perception as compared to visually-guided action (e.g. grasping). This interpretation was motivated by the influential two-visual systems hypothesis (TVS, Milner & Goodale, 2006) . The TVS-hypothesis proposes the existence of two visual systems: the ventral system which is responsible for visual perception and the dorsal system which is responsible for visually-guided action. Ganel et al.'s findings and interpretation received a mixed response. Smeets and Brenner (2008) argued that the finding was unsurprising as in their view (Smeets & Brenner, 1999) grasping is not based on the computation of object size but object position. Others embraced the idea that adherence or violation of Weber's law may provide a valuable marker for ventral versus dorsal-stream control of a given visual behaviour (e.g. Holmes & Heath, 2013) .
To date, there is still a controversy about whether or not violations of Weber's law in grasping provide valuable insights into the neural control of visually-guided behaviour. But which side has the better arguments? Let us remind ourselves that Weber's law has been hailed as one of the most reliable principles in the domain of Psychology, the day of its publication has been called the birthday of modern Psychology. Violations of Weber's law in experimental data have often been reported and often been resolved. For example, it has been argued that violations of Weber' law in vision can be traced to conditions which engender cross-channel interactions and incomplete adaptation, and can be avoided by enforcing complete adaptation during the experiment (Kulikowski & Gorea, 1978) . Given this history any new report of a violation of Weber's law should be treated with interest but also with some scepticism.
In a recent paper published in this journal, we proposed a potential artefact that might account for the violation of Weber's law in grasping (Utz, Hesse, Aschenneller, & Schenk, 2015) . When grasping an object there is a natural upper limit to the maximum opening of the hand. Naturally, the hand cannot be opened wider than allowed by the span of the individual's hand. While the span of the hand provides a hard biomechanical limit, there is in fact an earlier soft limit. For most actions we prefer movements that are within the mid-range of each joint's movement range. Full flexions or extensions are typically avoided and are experienced as uncomfortable. Models of motor control assume that comfort is an important soft constraint which is used alongside energy-and error-minimization to select and determine the optimal motor parameters for a planned action (Rosenbaum, Meulenbroek, Jansen, & Vaughan, 1998) . Furthermore, a number of additional factors have to be considered during grasping. The hand needs to open wide enough to ensure that the fingers will clear the edges of the object, in fact the opening must be a good deal wider to ensure that the fingers will approach the object's grip surface from an angle that is roughly orthogonal to the orientation of that surface (Smeets & Brenner, 1999) . This explains why in grasping the maximum hand opening (commonly referred to as the maximum grip aperture, MGA) is typically larger than the target's width. This ratio varies between 1.3 and 3.3 (see Smeets & Brenner, 1999 for review,) . In our study that ratio was approximately 1.9 -a comparatively high ratio that might reflect an increased safety margin induced by the participants' unfamiliarity with the mirror setup used in our study. The difference between the required opening, corresponding to the target's width, and the actual maximum hand opening during the movement, is called the safety margin. The safety margin varies between studies. In the review by Smeets and Brenner (1999) values between 20 and
